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IT Is Iit: Fostering Successes in Water
and Wastewater System Management
Information-technology expert Scott Bash out-
lines some of the new ways managers can reg-
ulate, simulate, and improve aperations.

in Orange County, California

A pipeline and treatment system of unprece-
dented scale will augment groundwater with
treated wastewater for the first time in the
state

Quarternotes

A Vision of Groundwater Replenishment

A LL « 199 9

| Reducing Variability: A New Paradigm
for Wastewater Plant Efficiency

| Eric Wahlberg argues that by adopting tech-
niques already widely practiced in other

industries, wastewater treatment plant oper-
ators can minimize process variation and
dramatically improve plant performance.

Quarternotes
Automated startup for Lulu Island secondary

treatment pfnm: the new Wahlometer;
Nashvilles and Atlanta’s re-engineering
strategies

Denver Summit Emphasizes Increased Technical Specialties

Brown and Caldwell has stepped up efforts 1o
keep employees abreast of its rapidly-expanding
technical specialty base — especially for its grow-
ing private sector practice, which doubled last year
through the acquisition of internationally acclaimed
industrial water quality experts, Eckenfelder Inc.

More than 80 people from 32 offices recently
gathered in Denver for a two-day Private Sector
Summit. Linda Henry, the company’s chief toxicol-
ogist and event organizer, explains, “The summit
promoted companywide understanding of the people
and expertise throughout the organization, and mak-
ing these resources available to clients regardless of
their location.”

Cross-company teams representing specific dis-
ciplines presented case studies about new technolo-
gies they're executing in the field, while everyone
participated in a “Private Sector trade show,”
exhibiting work samples and demonstrations of
their specialties. “Never has there been an oppor-
tunity like this to cross sell services among our-
selves.” says Brian Anderson, senior geologist in

Boise. “Many people had no idea, for example, that
we were doing resource analysis for the sand and
gravel industry.”

The Summit alse enabled the company's Quality
Assurance and Control (QAC) task force 1o describe
how protocol had been revised to incorporate the
best practices of both Brown and Caldwell and
Eckenfelder. Says Steve Haverl, senior vice presi-
dent in Denver, “The new QAC represents just one
of the leveraging aspects of the combined firms.”

Brown and Caldwell's Private Sectar Summil included seminars as
well as a mini-trade show, in which representatives from different

regions and disciplines within the company promated and demon-
strated their capabilities.

Joining Brown and Caldwell

Newly appointed Manager of Instrumentation
and Control Technology Mireslav Zelezny, P.Eng., is
based in Brown and Caldwells Seattle office. Both
an electrical engineer and a certified wastewater
treatment plant operator, he has more than 15 years
of professional experience with electrical systems,
instrumentation, and process control engineering. ..
J. David Zuber, R.G., is a principal geologist/hydroge-
ologist in Sacramento, Calil., with 13 years of expe-
rience, including soil and groundwater remediation,
groundwater geochemistry, site assessment, moni-
toring plans, and clay minerology.. Diane Henry,
R.B., C.H.B., joins the Irvine, Calil., office as a prin-
cipal geologist/hydrogeologist with more than a
decade’s worth of experience with oil and gas
research and exploration and 13 years of experience
with investigations and cleanups...Also joining the
Irvine stalf is B. Richard Sacks, P.E., with more than

25 years of experience with industrial water and
wastewater design, engineering, and field construc-
tion for multi-million-dollar, large-scale industrial
projects worldwide. ..Robert Getter, P.E., a supervis-
ing engineer in Irvine, has 15 years of experience
with design and construction of water, wastewater,
and solid waste facilities, including a 480-million-
gallon-per-day wastewater treatment plant for the
Boston Harbor Project...Principal Geologist/
Hydrogeologist Linda Conlan, also in Irvine, has
more than 12 years of experience with management
of subsurface soil and groundwater investigations
for aerospace, industrial, and other facilities. ..
Manuel Arroyo, P.E., a principal engineer in San
Diego, has 32 years of experience master-planning
water and wastewater facilities and designing and
managing pipeline, sewer main, pump station, and
reservoir projects. .. Based in the Twin Cities office

Continued on page 8




== Issues and ldeas

T Is It: Fostering Successes in Water
“and Wastewater System Management

Information-technology expert Scott Bash outlines some of the new ways managers can regulate, simulate,

and improve operations.

nlormation technology (IT) has

become the key ingredient for

greater success in water and waste-

water organizations, With the transi-

tion from an industrial economy 1o

an information-based economy, the
management of hard resources (oil,
coal, and gas) has been supplanted by
the management of soft resources
(knowledge, design, and systems) as
the primary activity of organization
leaders. Like other leaders, water and
wastewaler managers are staying in
closer touch with the living data around
them and adapting more quickly to
changing conditions. With the help of
IT advances, wastewater collection sys-
tem managers and plant operators can
continuously adjust u range of variables
{or optimal control

For many vears, 1T for wastewater
collection and treatment meant automas
tion, Now, IT is also taking on overflow
management; data collection; process
and system simulation; computerized
maintenance; and work-Now optimiza-
tion. Managers need 1o keep up with
these technologies il their operations
are to thrive in an increasingly competi-
tive industry.

For instance, an existing network
for flow monitoring can be converted
into an automated control system thai
not only monitors overflows, but also
regulates the rate of Mow into the treat-
ment plant, controls over{llow activity,
and reduces or eliminates overflows
altogether. This concept is becoming
more reliable with every tick of the
technological elock, every click of the
compier mouse,

Automaric low-control svstems
require fast and reliable methods of

data collection from the flow monitors
and simulation of that information,
This can be gained through the con-
pling of supervisory control and data
acquisition (SCADA) with modeling,
Modeling software, installed on top of
the SCADA system, uses available
online data to perform simulations and
predict How conditions,

Simulation and modeling permit a
feedback/adjusiment loap. As condi-
tions in the wastewater system —
including collection, treatment, and
outfllow — change, algorithms can be
used to instruct controllers, located
throughout the system, to throttle flow
here, open gates there, or operate other
types of controllers so that another part
of capacity is utilized. With this fore-
cast-based, real-time control system,
flow monitoring, low regulation, and
model predictions are used together to
control activities.

To further improve control, small
storage [acilities can be built through-
out the wastewater system to temporar-
ilv hold Now and provide capacity
reliel, When peak low subsides and
conditions begin to return to normal,
gates can be opened and the stored
flow can be bled back into the system
at a controlled rate. Peak flow reduc-
tions achieved in this way can help
eliminate overflows and improve plant
performance.

SCADA, simulated system perfor-
mance, and forecast-based changes are
the essential tools for optimizing con-
trol, but they must be complemented
by a good maintenance program. A
computerized maintenance manage-
ment system (CMMS) is a crucial part
of the IT toolbox for water and waste-

water operations. CMMS5 is a proactive
tool for maintaining svstem inventory,
controlling the number of physical bot-
tlenecks, managing the work-llow of
maintenance personnel, and allowing
[or greater operational capacity, CMMS
is paying lor itsell many times over as
maintenance managers find the time o
be more proactive and less strained by
the process of reacting,

Many other information technolo-
gies are becoming available 1o measure
performance, provide control, and
manage work flow — document man-
agement systems, assel management,
environmental management systems
(EMS), data warehousing, and online
operation and maintenance manuals,
o name a few.

Of course, 1T advances in our
industry call for the "brainware” 10
ellectively apply them. In Brown and
Caldwell’s experience, that means tak-
ing a broad systems-engineering
appraach. That is, we integrate [T into
an organization’s legacy ol computer
systems aitd systems lor operations and
management — linking and expanding
traditional services lor all of those

Areis.

For more information on managing
change and integrating IT

inte gperations, contacl
Scott Bash in Atlanta
at (770) 673-3647.
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the first time in the state.

ature has endowed Orange
County, Calil., with a huge
groundwater basin, which
supplies 75 percent of the
water required by more than
two million people. But the
aquifer has long been overdrawn and is
vulnerable 1o seawater intrusion. More-
over, years of intensive agriculture and
industry have contaminated it with
nitrates and other pollutanis
Now, the Orange County Water
District (OCWD) has embarked on a
joint project with the Orange County
Sanitation District {OCSD) to recharge
the aquiler itsell with highly purified,
tertiary-treated wastewater.

Although tts underlying rechnologies

aren’t new, the scale of the Groundwater

Tom Dawes, OCWD/OCSD program manager for
the new Groundwater Replenishment System

We have excellent engineering and good sci-
ence behind us, and wa've had good success
dealing with regulators and tachnical people, But
the key to acceptance is how we're viewed by
the public.”

A pipeline and treatment system of

Replenishment System is unprecedented.
As much as 100 million gallons of water
per day will be pumped 1w spreading
basins via 78-inch-diameter pipeline
The process will add 100,000 acre-Teet
ol water per yvear to the aquifer —
enough 1o serve 200,000 [amilies. Until
now, reclamation projects in California
have produced water for landscape o
agricultural uses; none has been designed
to augment groundwater, and none sup-
plies the anticipated output of the
Groundwater Replenishment System

The evolution of groundwater
replenishment

Problems with the aquifer were evi-
dent as long ago as 1933, when the
California legislaure created the OCWD
to manage it. The centerpiece of the
OCWD managemeni program has been
the Talbert Gap Seawater Intrusion
Barrier, where reclaimed wastewarer is
injected 1o block infiltration from the
Pacific. The OCWD has branched ou
from its original mandate 1o protect
groundwater o augmenting it as well,
shunting water [rom the Santa Ana
River, along with imported water, into
recharge basins

The OCWD/OCSD's new project
will augment the groundwater much
more r:«.l:'.'n-_‘iu'l'_._ conveying treated
water via pipeline along the course ol
the Santa Ana River to spreading basins
14 miles inland from new advanced
treatment [acilides. To be built near the
existing Seawater Ilntrusion Barrier and
OCSD landscape-irrigation treatment
facilities, the new facilities will provide
tertiary treatment including microfiltra-
tion, reverse osmosis, and ultravioler
disinfection. Brown and Caldwell is par
of the design team, which includes
Camp Dresser & McKee and ASL
Consulting Engineers, Inc.

A Vision of Groundwater Replenishment
in Orange County, California

unprecedented scale will augment groundwater with treated wastewater for

o put the scale of the program into
perspective, OCWD/OCSD program
manager Tom Dawes explains, “If this
project were already buil !-.ni.'l}, it would
be the biggest of its type in the world,
and probably all the similar projects in
the world put together wouldn't add up
to the size of this one.” He adds, "All
the studies and the research we've done
have led us to believe that this is the
type of project that will be necessary 1o
serve not only Southern California but
also most ol the arid areas of the world
with new sources of high-quality and
safe water. We want every element ol
this project 1o be besi-in-class, and the
entire project 1o be world-class.”

Economically right on time

In terms ol economics, the project’s
time has arrived. Refinements in micro
filtration and reverse osmosis have
reduced energy requirements sullicient-
Iy 1o allow the Groundwater Replenish-
ment Svsiem to produce high-qualin
water using hall the energy it now takes
to pump water into Orange County [rom
Morthern Calilornia or the Colorado
River. Also, it will reduce the need for
costly upgrades of the ocean outfall

Bob Finn, Brown and Caldwells
project manager in charge of pumping
systems, points out that the purity ol
the treated water allows for flexibility in
uses and potential marketing: "Cities
along the route will be able 1o buy and
sell the water for irrigation. In California,
that’s all we ever use reclaimed water for,
But this water will be put in recharge
basins, and into groundwater, becoming
part of the water resources — therehy
becoming very valuable.”

Engineering in the age of mitigation
The Groundwater Replenishment
System is slated to achieve full capacity




in 2020, This might seem to be a long
timeline, even given the scale of the
project. But, as Brown and Caldwells
project manager in charge of the pipe-
line, Jeff Heden, puts it, “Because of the
many different permits required and the
variety of mitigation measures that
we've agreed to do, this is more of a
people project than a pipeline project.”

Much of the mitigation will be asso-
ciated with laying large-diameter pipe
along the course of the Santa Ana River,
which traverses a complex expanse of
urban and suburhan neighborhoods.
Typically, the pipe will be installed with-
in levee banks on property owned by the
County Flood Control District. Flood-
control issues also involve the Army
Corps of Engineers, which is concerned
about preserving its system of levees and
channel modilications.

Residential communities
along the way are concerned
too. Then there are city
streels that cross the river
every mile or so, several
interstate freeways, and
bicycle paths; the Anaheim
Sports complex. with its
professiomal ballpark on one
side of the river and hockey
arena on the other; and the
Riverview Goll Course,
which seeks assurances of
compensation in case of lost
lee times,

Contributing 1o the
design challenges are more
than a dozen different flow
scenarios based on seasonal
use, weather, and where the
water is needed. Hence,
sophisticated flexibility will
have 1o be built into the
pumping system, along with
100 percent reliability of
backup power,

A people project more than
a pipeline project

The Groundwater
Replenishment System has
broad public and political
support. The budget pro-
posed for water projects last
Fehruary by the Clinton
administration included
#1.5 million to support i,
and most of Orange County’s
political and environmental
interests have given the proj-
ect a thumbs up.

I'he benefits are mam-

fold, By recharging the area’s aguifer
with highly purified water, the system
will reduce demands on external
sources of municipal water, minimize
the need to dispose of wastewater via
an ocean outfall, and dilute such pollu-
tants as the salts and nitrates that still
enter the aquifer from upstream dairy
operations. And the water will be puri-
fied beyond drinking water standards
by tertiary treatment.

In spite of these benefits, feelings of
queasiness persist, and are sometimes
exploited by the media — one televised
survey asked for opinions on what it
termed Orange County’s “toilet-to-tap”
project.

“It's certainly a controversial proj-
ect,” says Tom Dawes, “so U've always
seen public information and confidence
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building as its biggest single element
We have excellemt engineering and
good science behind us, and we've had
pood success dealing with regulators
and technical people. But the key to
acceptance is how we're viewed by the
public.”

Toward this end, the OCWD offers
a momthly class on project issues at its
headquarters, and it has even taken the
show on the road, making presentations
available at no cost o groups of 10 or
more at locations of their choice, Dawes
himsell has become directly involved.
“In the last vear and a hall]” he says,
*we've spoken to every Orange County
service group that will let us in the
door. It truly is a people project, in
my mind."”

—SAM WILSON
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A 14-mila-long pipeling will extand from new Qrange County Water District treatment facilities to spreading basins in
Anaheim, Calif. The new facilities will provide tertiary treatment including microfillration, reverse osmosis, and ultraviolat
disinfection. {Illustration courtesy of the Orange County Water District.)
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Reducing Variability: A New Paradigm
for Wastewater Plant Efficiency

Eric Wahlberg argues that by adopting techniques already widely practiced in other industries, wastewater
treatment plant operators can minimize process variation and dramatically improve plant performance.

ut 16 operators in the control
room of an activated sludge

plant that is performing well,
give them long-duration trend

charts ol the variables they typi- |

cally monitor, and you will
hear one reason lor the plants success,
But put the same operators in the con-
trol room with the same charts when
the plant is running badly, and you will
hear 16 explanations, Somethings wrong

Captives of reactivity

My experience as a wastewaler treat-
ment plant operator and my involve-
ment in operations have led me 1o what
I believe are the roots of the problem: 1}
operators may not be monitoring the
right variables; 2) many operators lack
understanding of the processes at their
planis and interactions among them,
and 3) operators know how to exert
only reactive control

Pressured to reduce costs, utility
managers and administrators are cap-
tives of their operators’ reactivity. Many
a utility manager has begged the plant
superintendent to save money by oper-
ating the plant “so it just makes permit”
But most operators don't know how close
to permit levels they can operate. Instead
they focus on making the best water pos-
sible, reasoning that il the process goes
south tomorrow, it will all average out.

A new paradigm in operations is
needed, in which operators and engi-
neers focus on measuring and control-
ling treatment variability. For example,
in activated sludge plants, they control
sludge quality rather than expecting it
to be controlled by targeting a distantly
related parameter. In this new paradigm,
real optimization is possible,

Al West's legacy of sludge quality
From the inventon of activated
sludge in the early 1900s until the late

'60s, plant design and operation were
based on experience, rules of thumb,
and questionable safety [actors, In the
early "70s, Al West, an EPA employee,
devised several tests to measure acti-
vated sludge quality to help operators
control plants and get the right elfluent
quality. At the same time, advances In
microbiology demonstrated that micro-
bial growth rate was key to design and

operation of the activated sludge process.

Al West was pulled into this kinetic
approach, and he developed the concept
of sludge units [rom which one can cal-
culate sludge age, a kinetic parameter
related 1o growth rate.

The problem with this and other
kinetic approaches to contrel is that it
puts the cart before the horse. Operators
target a certain sludge age (or SRT or
MCRT or MLSS concentration or mass
inventory or F:M ratio} in hopes of
growing a high-quality sludge. But it's
the high-quality sludge, not the sludge
age, that produces high-quality effluent,

Shifting from “product” to “process”

Instead of focusing on the product,
plant operators should focus on con-
trolling the treatment process.

MNorth America’s manufacturing
sector learned long ago from the
Japanese that controlling quality at the
end of the assembly line is inefliclent
and expensive. I, like a wastewater
[reatment operator, a manufacturer
produced a product that only on aver-
age met specified quality characteris-
tics, the manufacturer would be out
of business,

The objectives of process control
are to dampen influent variation, mini-
mize effluent variation, and prevent or
recover from process upsets. Variahility
is the key 1o two of these objectives
And reducing variability is the key 1o
plant optimization.

Variability you can't control and
variability you can

Variahility has two types ol sources
Unassignable sources of variation are
inherent in the system and canno be
easily removed, Assignable sowces of
variation, on the other hand, can be
removed,

In wastewater plants, unassigmable
sources of variation include:

B Inflluent flow and organic loading

B Type and concentrations ol pollutanis
m  Temperature

m Presence ol toxics

B Microbial population dynamics

Assignable sources of variation include;

m Too much sludge in primary clarifiers

®  Fluctuating dissolved oxvgen con-
centrations in aeration basins

m  Changing waste activated sludge
(WAS) flow rates

®  [n-plant recycle flows

B Changing secondary sludge blankets

You can't control what you don't measure
To control process variability, you
have o quantily it. An excellent chari-
ing technigue to measure variability,
called statistical process control (SPC),
was developed in the 1920s at Bell Labs
by Walter Shewhart. This technique has
been refined over the years and is used
in a myriad of computer applications,
SPC consists of defining work into
a series ol processes; describing each
process; identifying quality characteris-
tics [or each process; collecting statisti-
cal data on the guality characteristics in
the form of process learning charts; iden-
tifying variation in the behavior of the
quality characteristics; and 1aking action
to regulate or eliminate the variation,
Process learning charts are the hear
of SPC. Unlike the trend charts typically
used by operators, process learning charts
show when action s needed and when it
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is not. The charts show when a process
goes out of control, which means that
an assignable source of vartation has
come into play. The operator then must
seck the variations source.

The charts also show when only
unassignable sources of varation exist,
In this state, the process is in statistical
control and performance is predictable.
This does not mean that there is no
variation in the outcomes of the pro-
cess, or that the variation is small, or
that the outcomes meet the require-
ments set by the operator. 1t means
only that the variation in outcomes is
predictable within statistically estab-
lished limits.

Dptimizing by minimizing variability
Example 1: Control sludge quality, not
effluent quality. In wastewater treatment
{as in manufacturing), product quality
is assured when quality is maintained
at each step of the treatment train (or
production). If effluent quality deterio-
rates because of a sludge withdrawal
problem in the primary clarifiers, a lot
ol bad water is discharged in the time it
takes to identify the problem, initiate a
change, and wait for the change to run
through the system. Instead, variability
needs to be minimized much earlier in
the process.

Sludge quality, for example, is cru-
cial to the success of the activated sludge
process. Ask any operator: I an activat-
ed sludge settles, compacts, and floceu-
lates well, effluent quality is virtually
assured to be well within most permit
limits. Yet while most operators mei-
sure 5Y1, a measure of a sludge’s com-
pactability, very lew measure activated
sludge settleability, and almost no one
measures an activated sludge’s lloccula-
tion characteristics. | recently developed
a new tool, dubbed the Wahlometer by
my colleagues, that measures these key
sludge characteristics (see page 7).

Example 2: Optimize process units, not
unit processes, Consider a hypothetical
plant with four primary clarifiers. The
plant historically removes 66 percent

of the influent total suspended solids
(TSS) — not bad for primary sedimen-
lation as a unit process. Suppose, how-
ever, that the operator measures the per-
lormance of individual clarifiers and dis-
covers that primary clarifiers 1, 2, and 3
individually reduce TS5 concentrations
75 percent, whereas primary clarifier 4
reduces the TSS concentration only 40
percent, If clarifier 4 is exactly like the
other clarifiers and receiving the same

flow: the problem is internal to that tank
and probably [airly easy to solve. By fix-
ing clarifier 4, the operator increases the
overall efficiency of primary clarification
by more than 13 percent, from 67 1o 75
'PETCEII.L

These two simple examples illustrate
how much we can do to reduce process
variability. With this new approach to
process control, we can increase effi-

ciency and truly optimize the way we
do business.
— ERIC WAHLBERG, PH.D.. PE

Eric Wahlberg leads process opti-
mization services for Brown and Caldwell.
Contact him at (925) 210-2407 for infor-
mation and training on how to implement
statistical process control at your (real-
ment plant.

Process Learming Charts A and B show differant qualily chamtlenstics measured using the Wallomaisr in stapes 1 and
2 of 2 two-stage activated slutige system. Ghart A shows the stage 1 efffuent furbighly (sach data point represants the
average of four massuremants made throughout the day), The control fimits shown (soif and dotted horintal lines)
were calculated wsing ihe data collectad i the first month coversd by the chart. The fact that many of the points fal
autside the control limils indlcates o process oul of stalistical control, The data, however, show improved parlorrance
fn stage 1 (indicated by the decransing frend), Moty due fo an increase i fe wastenaler mparatin,

The stage 1 effiuent enters stage 2 for nitvification. Chart B shows that the improved performance in stage | evantuglly
caused the stage 2, 30-minute seitied siudpe volume (S5Vag) fo go dramatizally out of control on July 4 and 5. A
decrease n the 55Vap can be catisad by a decrease i either the mixed liquor sispended sofids concentratian or e
shutigs volurmne inday — parameters lypically measured by nperators to monitor the activated sfudpe process. Maithar
of these paramatars, however, showed amy discemable change during fhis time, it cantras! te the definife and finked
yariation of the wo quality chardctenstics fracked by M process lggming chars,
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Quarternotes

Automated Startup for Lulu Island Secondary Treatment Plant

The Lulu Island wastewater treatment
plant, which started operation in March
1999, features a completely automated,
plantwide electrical distribution and con-
ol system, requiring stafling for only 8
hours each day. A computerized data acqui-
sition and control system (CDACS) is the
key to the plant’s antomated process

The 18-million-gallon-per-day secondary
treatment plant was designed by Brown and
Caldwell in conjunction with joint venture
partners Associated Engineering and Reid
Crowther for the Greater Vancouver
Regional District, British Columbia,

Canada

To ensure antomatic plant operation, the
designers had o account lor possible power
failures in addition to process control and
plant performance issues. S0 they pro-

granmmied the CDACS system to control

electrical distribution and emergency power

generation, as well as to protect all systems
Then they integrated these functions into
one seamless h'!.'HlI."I'I'I that "."r'HL'll.Ll regct auto-
matically and predictably 1o a variety of sit-
uations

Maost utility power [ailures stem from
micro-imterruptions lasting from hall a sec-
ond to a few seconds. In these instances,
the Lulu facility is automatically restored
within 10 minutes of wiility power restora-
tion, with dissolved oxygen (DO) control
back to normal within 15 minutes of res-
toration. Recovery within this time frame
allows the plant to remain in full secondary
treatment, without bypass. In the case of
uttlity interruptions longer than a few see-
onds, emergency power is automatically

The Lulu Island wastewatar traptmeant plant, in Richmond, Brtish Columbia, teatures a completety
aulomated, plantwide glectrical distribution and control System, resuiring staffing for onky 8 howrs
aach day and featuring automafic startup in the event of power outages

generated and
distributed to
the primary
treatment pro-
cess within

15 seconds

ol power [ail-
ure. Primary
reatment is
automatically
restored within
30 to 100 sec-
onds alter utili-
ty power fail-
ure, depending
on conditions
and plant flows.
Secondary
treatment is
automatically
restored within
10 minutes of
utility power
restoration

The plant electrical system consists of
an approximately 15-millivolt-amp installed
capacity delivered through six major distri-
bution transformers and seven vacuum cir-
cuit breakers, cach operating an 25 kilo-
volts. All process equipment operates
through 40 distribution circuit breakers
each at 600 volts. Two emergency power
generators can deliver 1,250 kilovolt-amps
of standby power to treatment processes

The designers developed three supervi-
sorv-level antomatic software controllers 1o
aperate independently or jointly, depending
on the siwation, to restart the plant after a
power [ailure. The first controller operates
the emergency power generation and distri-
bution and the primary process restart and
control. The second controller operates the
25-kilovel planiwide elecirical distribu-
tion system after utility power has been
restored. The third controller operates
sequential automatic restart of secondary
treatment after utility power restoration.

[he master controllers don't memorize
the state of the plant before a power failure
or restore the plant o the same running
condition. Instead, they respond w process
requirements defined by low-level con-
trollers for each process stream, directed by
sel process parameters, Rather than forcing
equipment inle operation, the master con-
trollers enable equipment (o start operating
as required by the process. The only prede-
fined sequencing relates 1o the order in
which power and reset signals are applied.
to prevent generator overloading.

An intuitive, logical, graphical user
interface is the operators’ window to start-
up. And all operations [eatures, including
detailed descriptions and setings, have
been incorporated into an electronic opera-
tions manual available to the operators on
line within a few mouse clicks

Office News and Moves

Led by Charles Myette, L.S.P., Brown and Caldwells new Salem,
MK, office is providing environmental engineering services
throughout New Enngd Myette has 22 years of experience,

Rouge,

Austin, Texas, is the location of Brown and Caldwell’s newesi
Gull Coast office, joining the company's Houston and Baton
La., operations in the region. Office Manager Russ Kimble,

>

Charles Myetie

including hazardous waste site investigation
and remediation, hydrogeologic investiga-
tions, contaminant assessments, groundwater
modeling, and design and construction of
soil and groundwater remediation systems.
Initially focusing on site restoration projects,
the office also offers expertise in water and
wastewater, solid waste, and environmental
compliance o New England cliems. Contact
Myette and the staff at 1 Stiles Road, Suite
202, Salem, N.H., (603) 890-6263 (calls),
(603) 890-6200 (faxes)

with 23 years of environmental engineering
experience, was Director of Programs and
Chiel of Enforcement [or the Texas Water
Commissions Hazardous and Solid Waste
Division in Austin, then spent nearly a
decade as an environmental engineering con-
sultant before he joined Brovwn and Caldwell
Contact the office at 2499 Capitol of Texas
Highway South, Building A, Suite 200,

Austin, Texas, TB746, (512) 328-8975 (ealls),

(512) 328-8985 ([axes)

i
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Russ Kimble




Wetlands To Be Restored in Design-Build Landfill Closure

To enhance the closure of a 250-acre Water, located within one-half mile down- along with a 39, 5-acre sali-marsh-like wet-
landfill in Miami, Brown and Caldwell is gradient of the site. lands areca expected to provide excellent
designing and building a groundwater reme- Together, consultanis including Brown habitat for wildlife. This will compensate for
diation and groundwater/storm water co- and Caldwell and the Deparmment of Solid the 19 acres of wetlands o be affected by
disposal system: constructing an engineered Waste Management analyzed more than 50 the enhancement project. In addition, §
cover over waste and a storm water manage-  alternatives before finalizing the closure acres of test plots will be planted with
ment system; and restoring about 40 acres enhancement concept agreed to by the reg- native species 1o help determine which
of wetlands. The project will be complered ulatory agencies. The plan includes waste should be planted. More than 23 acres ol
in 2002, relocation from the eastern portion of the existing wetlands will be enhanced 1o pro-

“Permitting was definitely a challenge site, the area nearest Biscayne Bay, to the mote recruitment of native plant life
because so many agencies were involved. western portion, where it will
Cur expertise in groundwater modelingwas  be covered and where storm
extremely valuable in making the agencies water management and ground-
comfortable with our approach,” comments water remediation systems will
Eduardo Smith, Brown and Caldwell princi- be installed. One million gal-
pal in charge. Approval by the National lons of groundwater will be
Parks Service, Army Corps of Engineers, withdrawn per day using large-

Florida Department of Environmental diameter open boreholes
Protection, and local and regional environ- equipped with submersible
mental agencies had to be coordinated in pumps. Through pilot testing,
concert with the activities of the client, the the open boreholes were found
Miami-Dade County Depariment of Solid to be much more efficient than
Waste Management, Bul aggressively man- typical recovery wells contain-
aged negotiations and the design-build ing screen sections. Extracted
nature of the work have shaved at least a groundwater will be mreated by
vear from the original project schedule a sequencing batch reactor

Two years ago, the County Deparument (SBR) containing two parallel
of Solid Waste Management undertook the process trains, nitrifying and
closure enhancement at the Old South Dade  denitrifying the groundwater
Land.ﬁl[,. which ceased operation in 1979. in one reactor vesscl The 250-acre Oif South Dade Landfisl, Miami, is undergoing clesure enhance-
Monitoring at the site had indicated exces- After wasic is relocated ments that include approximalety 40 acres of wetand restoration alang with
sive concentrations of ammonia in ground- from the castern part of the new groundwater remediation, storm water management, and engineered cover
water that was migrating toward Biscayne site, an approximately 20-acre  systems
Bay, designated an Owstanding Florida shallow lake will be developed, PHOTO BY SMITH AERIAL PHOTOGRARHY

Wahlometer Measures Characteristics of Activated Sludge

Eric Wahlberg, Ph.D., BE., has designed an instrument called the process control, tools,” says Wahlberg [see Wahlberg's article on sta-
Wahlometer (“wall-ah-meter”) that measures the settling, compact- tistical process control, page 4], “Proactive process control requires
ing, and Noceulating characteristics of activated sludge maintaining good sludge quality; that is, growing a sludge that sei-

['he Wahlometer is undergoing pilot testing at the 12-million- tles, compacts, and Nocculates well. But, until now, a simple way to
sallon-per-clay Empire Wastewater Treatment Plant, owned and measure these characteristics hasn't been availuble.”
operated by the Metropolitan Couneil Environmental Services, in The Wahlometer is essentially a 2-liter settlometer fixed with a

Minnesota. Alter [ine-tuning, the unit will sampling port, a motor, a mixer, and a serfes ol baflles. To obiain
he manufactured by Brown and Caldwell truly meaningful results, operators should use it three or four times
and availahle [or sale by the end of 1999, per day to test activated sludge. Wahlberg recommends monitering
“Unfortunately, the monitoring toolbox the daily results using stanistical process control techniques,
available 1o activated-sludge operators con- The test procedure is similar to that of a settling test performed

in a settlometer:

1) A mixed lguor sample is collected at the aeration 1ank discharge.

21 Well mixed, this sample is poured o the Wahlometer

3) The top portion of the Wahlometer, containing the motor, mixer.
and balffles, is placed into the lower portion of the unit.

4) The sample is then Noceulated for 30 minutes, at which time the
top portion 15 removed.

5) The settled sludge volume is recorded after 5 and 30 minutes of
seltling,

&) After the 30-minute settled sludge valume reading is waken, a

500-milliliter supernatant sample is collected from the sampling

port and analyzed either for turbidity or total suspended solids,

The settling, compacting, and [occulating characteristics are

quantified using the 3-minute settled sludge volume, the 30-

minute settled sludge volume, and the supernatani trbidity (or

total suspended solids concentration), respectively

ststs primarily of troubleshooting, not

The Watiometer, shown with
Eric Wahloerm. Ph.D., PE.
and an associabs at a
Northern Califomia wasta-
watar {raatment plant, mea-
sures (he sattling, compact-
ing, and Macculating charac-
teristics of activatad slisdge
Thi wndl, now being pelot-test-
g, will be available for sale
by Brown and Catdwell by the
end of 1088

s




Quarternotes

Nashville and Atlanta Initiate Re-Engineering Strategies

Using sirategies similar in some ways
and divergent in others, the Metropolitan
Government of Nashville and Davidson
County, Tennessee, and the City of Atlanta
are re-engineering their water, wastewater,
and sewer services. Nashville’s brand-new
elficlency project does not include private
operations, whereas Atlantas ongoing effort
does. Brown and Caldwell is helping to
lead the efforts of both cities

In June, Mashville’s Metro Department
of Water Services (MWS) hired Brown and
Caldwell/PricewnterhouseCoopers (BCPwC)
1o re-engineer its business and operational
processes, The project has unusually specil-
ic goals: MWSs annual operating and main-
tenance expenses must be reduced to at
least %64 million by mic-2002, The Metro
Council has now rejected private operation
of water and wastewater services, but has
declared “its intent and desire that the Mayor
take all actions necessary 1o pursue privati-
zation by contracting with a private entity”
for operations il the O&M reductions are
not accomplished within three years

Also unusual is the project’s arrange-
ment 1o give MWS employees and BC/PwC
an equal percentage of the dollars saved
beyond the 564 million wrget. This innova-
tive gain-sharing was designed to promote
teamwork to meet the savings goal

Nashville is no stranger to efficiency
efforts, MWS was the lirst public-sector
organization to partner with Belmomt
University in a total quality management
program extending (o {ts entire stall. The
program increased efficiency and reduced
operating costs. Since 1990, MWS has been
administering a %750 million efforn to reduce
collection system overflows through major
capitul programs; the resulting rate increas-
s have spurred the need for even greater
efficiency. BC/PwC teams are now analyz-
ing every part of the Department’s opera-
tions, with the deep involvement of numer-
ous city stalf,

The City of Atlanta has been optimizing
its water, wastewater, and sewer services in

a three-part effort since
1995, with Brown and
Caldwells help. The
first part is a capital
IMprovement program
[} LIT!RTH.LII,' waslewaler
systems o comply with
state and federal envi-
renmental mandates,
replace aging infrastruc-
ture, and add capacity.
The program has includ-
ed more than $700 mil-
Hon dallars worth of
F".'I]'!Il.il! ][I'Ii'l-f['l'\-'{']'l'll."l'll‘r
at the City's three water
reclamation centers
(WRCs), including new
technologies such as
biological nutrient
removal, ultraviolet dis-
infection, and filtration.
|See the Summer 1999
Quarterly's story on the Utoy Creek WRC
upgrade. |

Re-engineering and partial private oper-
ation constitute the second pan of Atlanta's
change ellorts. Alier Brown and Caldwells
exlensive operations assessment and identi-
fication of alternatives [see the Winter 1998
Quarterly|, the City concluded that retain-
ing a private operator [or its waler system
was the best way 10 quickly guarantee cosi
savings to support an urgently needed bond
issue. The City then embarked on private
ﬂl'll.'l'jl”{"ll'l l‘[ il_‘i cnure water Ll.L'r.‘i.'ll"I]'[!l.'l'IL
the largest municipal utility in the U5 10
do so to date. Brown and Caldwell helped
the City hire a private firm to manage the
water department and has been overseeing
the contract since January 1999, as well as
performing re-engineering of the sewer
division. The City has just initiated a simi-
lar process to hire a private lirm to manage
one of its three WRCs.

The third part of Atlania’s optimization
involves a consent decree negotiated among
the USEPA, the Georgia Environmental

Dowmown Nashyille = shown alang he riverfront area. In Juni, Nashvilia's Motro
Department of Wister Services {MWS) hired Brown and Caldwall/PricewaterhouseCoopers
(BC/PWE) 1o re-enginedr Its bisiness and operational processes. MWS's annual oparat-
mg and maintenance sxpenses must be reduoed to ot least 564 million by mid-2002 to
forestall adoption of private contract operation. MWS employees and BC/PwG will recelve
a percentage of the doflars saved beyond the target,

Protection Division, and the City of Atlanta
1o minimize wastewater collection system
I.'I'\-'J."I'”I:I'l'r'h .'I'Iil.l. Ly |JI:'|H.'I L'I|1l.'l'.|.|l' and main-
tain reavment planis. Part of the decree
was signed almost two yvears ago, and the
amended decree was finalized in late sum-
mer 1999, Brown and Caldwell helped the
City negotiate the decree and is leading
Jrnph‘lm'nl.lllnn ol its ﬂ'Lll'I|'|'l"'ITH'III'1- |l'|r
the WHRCs,

An integrated management system
designed by Brown and Caldwell is a cor
nerstone of consent decree implementation
1t's also readying the City of Atlanta for the
new millenium. The system includes web-
based laboratory information management;
a business management system Lo link all
the Citys treatment plants; a comprehen
sive safety program: a construction contin-
SENCY Program; a computerized maintenance
management system (CMMS); training in
operations, treatment process fundamentals,
process control, and business management
{or stall; risk management; and an encrgy
!'[Hl!'l.il;l.:_l.'l'llr.'['ll h':r'."'-ll."ll'l.

Joining Brown and Caldwell...(continued)

since last fall, Principal Engineer Lorl
Mcintyre, P.E., is a civil and environmental
engineer with more than 17 years of expe-
rence, including wastewater planning and
design projects, contract administration,
and construction inspection. .. Tom
Moerenberg, P.E., also principal engineer in
the Twin Cities, has more than 20 vears of
experience with infiltration/inflow, com-
bined sewer overllow, and other major ele-
ments of wastewater systems, from planning
through construction. . James Vickery, Jr.,

principal engineer in Baton Rouge, La. has
more than 24 years of experience as an
agriculural engineer for olllield construe-
tion projects, soil bioremediation, soil and
sediment characterization, and risk assess-
ment...Gerald Gresh, P.E., 6.C., has designed
more than 25 solid waste [acilities through-
out the L5, responsible for siting, build-
ing, and operating many of them. He is
now 4 managing engineer in West Palm
Beach, Fla.. Noel Green, 6.C. and cerified
underground utility and excavation con-
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tracior, is a principal construction engineer
based in Miami. He has 19 years of experi-
ence in the construction industry, focusing
on pump stations and water/wastewater
transmission lines. . Denvers Managing
Engineer Leo Eisel, Ph.0., P.E., has more
than 29 years of experience with water
rights and water resources. He was Director
of the Mlinois Environmental Protection
Agency, the lllinois Division of Water
Resources, and the LS. Water Resources
Council



Spotlight on Utility Assets and Statement No. 34

In @n era past, we provided good engineering. Today, we still pro-
vide good engmeering — but now it ncludes services with new names:
® CUP — competitive utility performance
m CFO — capiial/finance/operations
[ ] R('!l_-'ll[}mup — Terating, optimization, assel assessment, and
debottlenecking
B OMS — on-line operations management sysiems
[hese Brown and Caldwell services are geared for the competitive
era, helping public utilities implement besi-in-class practices that
improve operating performance. They emphasize the pivotal role of
infrastructure asseis, and a decision-making framework integrating
capital projects, [inances, and operations.
Unlike private utilities, many public wiilities plan and spend
capital budgets that are largely independent of aperating strategles
and |_1.|_||_11_l‘.|_'1l._ [his is the single hl}.'“l.{L"\l difference between the man
agement pratocols of public and private wilities, aceording to our
research, And it has an impact on overall performance
Two yenrs ago, we put the spotlight on utility asseis as a critical
part of competitiveness, one that extended beyond the work lorce
productivity issues then in the forefront of utility change efforis, Since
then, we have sdvocated establishing common financial measures like
those used in the private sector Lo indicate overall p;‘rinlllhll'll.l.'. hath
shor- and long-term. Financial metrics enable managers 1o more
readily connect assets with operations and 1o balance related trade-
ofls. And using linancial metrics is compatible with setting and
meeting requirements for compliance, service, strategic thinking
and environmental protection.
Public utilities that start 10 use financial metrics bevond budgets
and rates can reap the [ollowing benefits
m Shared performance targets that bring caplial, finance, and oper-
athon managers together
B A sustainable decision [ramework for infrastructure replacement
and preservation costs and overall cosis of service

m A uniform approach to monitering and reporting the results of
improvement aclions

®  Raised sinfl awareness and pride in the value of public assets
they operate and maintain

Industry dislogue Is now well underway (with apropos conster
nation and debate) abou meaningful financial metrics for public
utilities, Should they be different from those used in the private
sector? Which metrics will help public utilities achieve optimal
perlormance?

To help foster this discourse, Brown and Caldwell became a

forunding sponsor of the BT1 Center for
Excellence in Water & Wastewater Uility
Management. While we remain completely inde-
pendent of the Center's research and conclusions,
we support its work 1o identify elements of )
improved utility performance and to strengthen
the strategic tools of public utilities so thar they
can thrive.

The spotlight on utility assets has become even brighter with the
release of completely revised guidelines to state and local govern
ments, inchuding utilities, on financial reporting. In June, the
Governmiental Accounting Standards Board (GASB} published the
most comprehensive governmental accounting rule ever developed:
“Statement No. 34, Basic Financial Statements — and Management’s
Discussion and Analysis — for State and Local Governmenis.”
While sweeping in its changes to current financial reporting prac-
tices, it is wholly consistent with the issues and changes of the
competitiveness era

Statement 34 establishes new [inancial reporting requirements
aimied at making annual reports more comprehensive and unilorm
GASE asserts it will make it easier 10 assess the annual financial
health of wtilities, and to make yearly comparisons. Standard [inan-
ctal statements and supplementary information thar follow GASE
guidelines will be required to obtain opinions from aoditors and
favorable bond ratings

A centerpicce of the new standard is the requirement lor detailed
reporting on infrastructure assets. This reporting underlines the
importance ol I.'-|'|I1'l'|'|‘rl.'|:1|.'|l.‘-l'|'l' ASSEL MANAZCMEn] syslems and strate
gies 1o track the current condition ol lln|ll‘_.' assels, estimated preser-
vation or replacement costs, and actual expenditures

The new reporting rules will be effective in three [1|L1.'-|‘-.
depending on total annual revenues [or the public entity. Larger
entities, with total revenues of $100 million or more, are required o
apply the Statement 34 standards for periods beginning after June
15, 2001, Smaller entities will begin within the following two yeiars
Mot that far awsy

Brown and Caldwell is ready and able 1o help utilities meel these
new reparting standards — not only by providing the competitive-
ness services named above, but by helping to establish business
practices o comply with the new guidelines. For more information,
please contact our Director of Management Services, Ken Harlow, at
kharlow®@brwneald.com or (9491 660-1070

CRAIG

Craig Goehring

GOEHRING, PE,, CEQ

Workshop on Activated Sludge Treatment

EckerfelderBrown and Caldwell (E/BC) will hold a workshop
on activated shidge wastewater treatment on November 10, 11, and
12 a1 its Nashville office, The workshop will broaden participants
theoretical understanding as well as providing problem-solving tips
Tultion includes the textbook, and the workshop fulfills require-
ments for professional development hours. Contact Jeannie Mackey at
(615} 255-2370 or jmackey@iremeald.com for more information

Eckenlelder/Brown and Caldwell offers customized one- and
two-day workshops on many environmental management issues to
private and public organizations, at EBC offices and cliems’ offices
and plants: Topics include all aspects of water and wastewater treal-
ment and hazardous waste managemeni

The primary faculty member is W. Wesley Eckenfelder, D.5c., P.E.,
a Distinguished Prolessor Emeritus of Vanderbilt University and
the founding chairman of Eckenfelder Inc. Last April, Eckenfelder
received the Gordon Maskew Fair Award from the American
Academy of Environmental Engineers for his leadership, dedica-
tion, and contributions to environmental protection.

Steve Line Appointed VP, Chief Technology Officer

Steve Line, recently named a Brown and Caldwell vice presidem
and chiel technology officer, will lead the company's information
technology (1T) business. Integrated within projects and delivered
as stand-alone products and services, IT constitutes one of the
fastest-growing business areas {or Brown an
Caldwell

Line joined the company in 1997, coniribui-
ing more than 13 years of experience and exper
tise in geographical information systems (G15)
;1|1'|;|§||_';|_i:-;:-|'|5_ information mAanagemenl sysLems,
automated data acquisiion, and IT project man-
agement. His invalvement has been instrumental
in the success of many projects, including a data
conversion and management system [or the
Northeast Ohio Regional Sewer District waste-
water infrastructure and conversion of the City
of Boston’s water and wastewater infrastructure

dat imto a GIS sokbhaad




Make your project
work better on the web

© Eliminate geographic barriers to collaboration
o Facilitate real-time communication and decision-making
© Unite all critical project and design documents

© Offer current information to the public or project teams

Manage your project team—whether for planning, design,
or construction — over the web.

Your web site can include interactive maps, track schedules
and reports, and disseminate design documents — without
requiring any web publishing skills.

Brown and Caldwell tailors information technology to best fit

your needs. Contact Steve Line, Chiel Technology Officer,
(925) 937-9010, sline@brwncald.com.

We deliver information technology for environmental engineering.

BROWN ano CALDWELL

BO. Box 8045
Walnut Creele, CA 94396-1220
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